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^S^y^] n>^H. ^I2:«j-^{A method for manufacturing phase shift 



£ la ^ £. lb ^Hfl 7l#<^l rc)-^ tfl^o]] c ^.^v a]-^ T'>i3.( attenuated 
phase shift mask)^ ^^S. ^ ^^S-. 

£ 2a ^ £ 2b ^ ^Hfl 7l^oilAi j7:f-3|.^o^ ^>a-^^^>i3.# ^-g-*]-'^ ^^^^ 

£ 4a ^ £ 4b ^ ^ ^^^1 n:!-^- ¥4 ^>a-^^^>i3.# ^-g-^ <^^^ £ 

£ 5a ^^1 S 5k ^ ^ ^^^1 -?1^w]:^i3>rf:i3.2l S.^] 



mask of semiconductor device} 
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54b : ^133.1-^3111^1 



54c : ;*1133 1-^311^2 
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55b : ^U^^^sfl^ 



56a : ^12^^^ 



56b : :^]2^r^%^^^ 



57 : m^%^^^ 
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n>>i3. ifl<Hl ^ 7>^1 ZL o]>^o| 5}-^ cf^ :f-3f ^^a>^p>^i3 (phase 

shift mask, <^]^- PSMo]b\- ^^^^V^i a>;^:§-^^o^ o. ^t^^Al^]^, c]^^] sfl 



<19> 



« ^^](PG) Bflol^i- cl-g.8H ^^-1 *>M-^ ^tb e1lHl#(Reticle)l- ^* 

jl uj-A-l o]^^ T3>:i:3 (master mask)!- '?>#7l] ^c]-. 
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(attenuated phase shift mask)^ ^fl^o) ^s.ofl n^-B}- a.7ll ^ 7}^] o.^ 
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<21> :£ la ^ 15 ^ ^Hfl y]^o\] <>lEfl^ollolEl^ 

^Sl- ^ 3g^£o]ji, £ 2a ^ £ 2b ^ ^2fl 7l#o]lA-l ^ 

>^ti}-^n>i3l- ^-§-^H ^^^^ ^^-ir M-^'^ A]-^o.SA-l, ^;^7l^(lO) 
^<^^ c^l;^^sl^ «-^oii 3^^V3ifl^(ii)^ ^-^^5l<^ ^cf. 

<22> :£ la ofl >g-7l c>]Efl^o]lolEl^ ^>^«V^D>^3 ^ojl^^ e|-<?l /i3|1 o] 

(line/space) 3(1 ^-§--2-^^^ <^-^:£l- ^7M5q Pl^^ilt!: 3fl€* ^'a-^>7] -^^t!: ^ 

^^*(contact hole)3ifl^-g-^S.Ai <a^^-^S ^floj^l ^Hl «fl^>*>^^ 37l:acf 37fl 

^ 3.7]^ '^l-§-*>^ ^^^-R-£ ^^1 3x^^IE(depth of focus)7l- ^^-^1 3. 

9m £ 2a ^ £ 2b iE-A]^ ta>s>]- ^o] jl^^ ol^^l^l (ghost image) a> 

olJE. ^ti.(side lobe)e1-:n. ^ = ^ -S^l^^ ^^o] ^^^^4. 
<24> nam, ^7] si]. :^o] yc-l^ozf^o^ o]]Bii:^<>llolE):^ ^^l-a]-^n>^3.# <5l-§-^>^ M.^ 

<25> >^7lSq- :y-ol «l]^^>7l ^tfl^l^ C^^l-ol ^o] T2}^3. 31) 
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<30> >^7l ^^7] ^#^^1- ^Z]-*><^ ^1 13.1-^3?) ^ 
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<33> ^7] ;5ll2^^^^5^^# ^171^>J1. ^^IS^ Ji:f-Jll-<^ ^ ^ ^^7] 

<34> ^7] ;^13^^^3|)€* ^z^-P>^a.s. -^>7l ;^l2a.#^-s)l^i* ia.e|-oiti. 

<35> ^7] m^^^^^^-W i^sr>^ ^^1-2.^ ^14. 

<36> O]^}^ #S^><^ ^ ^^^] ti>£^l :db^>5l ti]-^ n>>i3 ^1 

<37> 3E 3 ^ ^ ^^^1 cf^^ji}.^ ^>^«l::5i^>>i3Sl 5g^:£o]j7, £ 4a ^ £ 4b 

^ ^ tlf^ ^^^^^l-^a.* ^-S-^ "^^^ 3§^£01J7, £ 

5a tfl^l :£ 5k ^ ^ ^^ofl ^>^l-ti}.;5ip|.-i^o^ ^x\^ 

<38> £ 3 6^A\ ^S^^-Sr ^i3.^]-o]& O*^^!-*^ ^ (30) , ZL tfl^ 

^^n^^^^S. J1^4'^^(33)oH, ^1¥:0}-'^^(32)* £ 

<39> ZLelJi, £ 4a ^ ^^sls-^^ollA^ Ji^€ £^1*>^ ^-^S.. 

S] 100% ^2)-«^^o.s ^^7l^(40)olJl, =1 JL^^-t ^^^^€1- 

^(42)ol ^^i^o] 9X^, ZL Sl^o^l^ A>o]^ ^>]1^>7] ^Sfl 0% 
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<40> ZL^JL, £ 4b ^ '^^^Hl^i S^tl- JS^^I^V^ 5lfl 

100«rf-2)-<^^-^S =i^^^7]^U0)o]jL, ZL ^-^^ ^1^4^ ^^^^^l-^(42)o-| 

51^ 

<42> >^^e1-ola.5ll<y<^^( I ), ^^2]^<^^(n) ^ ^ '^^(HD^S ^^5]^ ^ 

^71:^(50) ;^lm*^(51a), ^^^^#^f^(52a) , ^I2^^m53a), /^tel-^^ 

(54a) ^ ^Il^^^(55a)^ ^^^^1- ^^>2^o.^ ^^^^i=f. <^1^, ^^-71 ^Iml-^ 
(51a)^ Tl^ tk^, ^^7] ^^l-^^l-^#(52a)^ 180 ^^>«>^#^#AS 

AV^^-^ ol^srH ^^^*>:il. ^I2^1-^(53a)^ T251 ^sf^^ , ^^7] ^]33. 

^^i-(54a)^ 0%S^ ^^4. Tl^til- T2^ ^T^u)- a-^^ c].# 9X 

cf. 5a 

<43> >^l-7l ^ll^^^(55a)# ^ ^^^*>^ <^1^^^ -^^^ i^^^l 

71^ ;^11^^^3ll^(55b)-^^ ^^^tbi^l-. is. 5b ^S) 
<44> n t:].^, >a-7] m^^n ^^^S. ii^*>^ ^U^^^3fl^(24) 

^71:^(50)^ i^#Al7l^ ^^133.^^2)1^1 (54b), ^l2aL#Bl-3iJ|^l(53b), -?1^>^^l-^*2fl 
^(52b) ^ ^1 13^^311 ^(51b)^ ^^^t!-!^. 5c ^S) 
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<46> ZL Cf^, ^7] m^%^n^i55h)-^ (S. 5d #3:) 

<47> cf-g-, ^^<^ ^l2^i-^^K56a)^ Si^cf. (S. 5e ^S:) 

^(ffl)^ ii#Al7l^ >1l2^^^3f)€(56b)^ ^^^fl-i^. 5f 
<49> c]-#, ;^l2^%^3i{l^(56b)* ^^n>>ia.S. ^>7l ;«fl33^^^2j)^i(54b)* 

^ ^7] ^^^^«^^(n)2f ^ <^^(m)<^l T1*T2S] ^31]-^^ ;^^:f-ii).<^^o] 
^nf. (£ 5g ^2:) 
<50> zi i:1-S-, ^7] ^]2^%^n^(5ehm ^iTltb^^. (£ 5h 

<5i> cf^, ^^la^ -^-^<^1 ^7] ^^2?S.«^^(n)# iL#Al7l^ ^l3^^^i-sll€(57)-i: 

^^^t!-i=f. 5i ^S) 
<52> ZL i=f^, ^7] ;^l3^^^3f|€(57)^ ^z]-n>^ia.S. ^i-7l 7ll23^^-3fl€l(53b)# ^1 

Tl^H ell^'^g^CI)^ € <^^(in) >S-<^1 ^l2H.l-^-3ifl^2(53c)^ 

S. 5j 

<53> ZL cf^, ^13^^^31)^(57)^ ^iTleH ^4 ^>a-^^^>>i3» 

i^f. ^y] ¥^ ^^tiV^p>^aL^lA-l ^1-71 >ia.e)-oiti. e11o]<^^( i )ofl^ 
^(51b), ■?1^^^€#^#^€(52b). ;^l2a.l-^Sfl^2(53c). ;*n3a.l-^3i})^2(54c)^ ^^ 
^2iS. 0%^3)-'^^<^l ^^S)S.<^^(n)<^l^ ^113.1-^31)^ (51b) ^ 

^^^^l-^f^3fl^(52b)Sl ^#^3:3. ^^^5^^ ji:f.j!]-<^^cl ^Aj^ji, ^ ^^m)^] 
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^ 13.1-3^-3111^ (51b), ^^«]:^l-^f^sll^(52b) ^ :^l2^#^3ifl^2(53c)^ 
^^^S)^ T1*T2%+180 '2] x-]:f-4<^^o] ^^^^^cf. (£ 5k %2i) 

si 3:]-^, ^>i4o^ A]-o]= ^ti.(side lobe) ^^^o] ^ "^^^^ 

^^2] ji^^ ^£7> ^^oii^ ji^sf^si 
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^1231^^31)^1 ^ ;ql33l-^4€l^ ^^^^^^^ ^^^^>^. ^7] 

Bfloicg^ ^ ^ ^l2a.#^3f|^2» ^^^3r>^^^2f, 
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